). Its UV spectrum showed a maximum absorption at 298 nm (log e 4.44) and a shoulder peak at 330 nm, which are characteristic of an A-ring oxygen substituted flavanone. 1) The 1 H-NMR spectrum of 1 ( Table 1) ) ] suggested that the linkage of the two flavanones was only at the C-3/C-3Љ positions, which was confirmed by comparison of the 1 H-and 13 C-NMR data of 1 with those of known C-3/C-3Љ biflavanones. [4] [5] [6] The HMBC correlations of one methoxyl group ( (Table 1) , IR and UV data suggested 2 to be a C-3/C-3Љ biflavanone like 1, and its structure was highly symmetric, which was also indicated by the EI-MS [m/z 570 (M 
ϫ, complete inhibition; ϩϩϩ, strong inhibition; ϩϩ, inhibition; ϩ, weak inhibition; Ϫ, no activity, which were estimated by Kobayashi et al. (1996) . values of 2 and chamaejasmenin B were 0°(cϭ0.1, MeOH) and ϩ150°( cϭ1.0, EtOH), respectively, indicating that 2 was the mesoform and chamaejasmine B was the d-form. There are four chirality carbons at the C-2, C-3, C-2Љ, and C-3Љ positions in 2 and chamaejasmenin B, respectively. The J-values (0 and 0 Hz) of 2,3-H and 2Љ,3Љ-H in 2 indicated that 2 has cis-cis geometry at the C-2/C-3 and C-3Љ/C-2Љ positions, same as that of chamaejasmenin B. Therefore, the differences in their stereochemistries should be only at the C-3/C-3Љ positions. The stereochemistry of 2 at the C-3/C-3Љ position was exactly adverse to that of chamaejasmenin B (Fig. 1) , which had cis or trans geometry at the C-3/C-3Љ positions. 4) However, the chirality of C-3/C-3Љ remains uncertain, like those known biflavanones. 1, [4] [5] [6] In previous studies, the meso-form and d-or l-form biflavanones as 2 and chamaejasmenin B were commonly reported, such as isochamaejasmin (mesoform) 7) and chamaejasmenin (l-form), 8) isoneochamaejasmin A (meso-form) 9) and neochamaejasmin A (d-form) 5) isolated from the same plant. The structure of 2 was thus established to be [3,3Ј-Bi-4H-1-benzopyran]-4,4Ј-dione, 2,2Ј,3,3Ј-tetrahydro-5,5Ј,7Ј,7-tetrahydroxy-2,2Ј-bis(4-methoxyphenyl)-(meso), and named isochamaejasmenin B.
Compounds 3-7 were identified as chamaejasmenin A (3), 4) chamaejasmenin B (4), 4) neochamaejasmin A (5), 5) sikokianin A (6), 6) and chamaejasmenin C ( Morphological deformations of mycelia or conidia of microorganisms, such as curling, swelling, hyperdivergence, bead formation, and inhibition of germination, are often induced in the presence of bioactive substances. 10) A new screening bioassay detecting deformation of mycelia germinated from conidia of Pyricularia oryzae, a phytopathogenic fungus, was developed for quantitative application in screening antimitotic and antifungal agents by Kobayashi et al. 11) This bioassay method is quick, easy to perform, and has been efficiently used in the screening of antimitotic, antineoplastic, and antifungal agents, 12) such as rhizoxin 13) and fusarielin A 14) from fungal metabolites. This bioassay method was also successfully applied to screen for antineoplastic and antifungal agents from traditional Chinese medicines. 15) In our study, the activities of extracts or compounds were screened using P. oryzae as the indicator organism in a 96-well micro-plate assay for inhibition of hyphal growth or for deformation of conidia; minimum inhibitory concentration (MIC) values were calculated based on weight per volume (mg/ml).
11) The positive control, rhizoxin, had a MIC value of 1.25 mg/ml.
Compounds 1-7 were screened using P. oryzae as the indicator organism. Chamaejasmenin A (3), chamaejasmenin D (1), and isochamaejasmenin B (2) demonstrated potent antimitotic and antifungal activity with MIC values of 3.12, 6.25, and 6.25 mg/ml, respectively, chamaejasmenin B (4), neochamaejasmin A (5) and sikokianin A (6) showed weak activity, and chamaejasmenin C (7) was inactive ( Table 2) .
Previous chemical and pharmacological studies on S. chamaejasme indicated that the biflavanones from this plant exhibited antibacterial and immunomodulating activity, 1) while some of the biflavanones also showed anti-HIV activity. 16) In our study, the biflavanones isolated from S. chamaejasme root showed potent antimitotic and antifungal activity against P. oryzae, which suggested that the biflavanones might be the principal antimitotic and antifungal components in S. chamaejasme.
Experimental
General Experimental Procedures Optical rotations were measured on a P-1020 polarimeter (JASCO, Japan). UV spectra were obtained with a UV-260 spectrophotometer (Shimadzu, Japan). IR spectroscopic data were recorded on a Avatar 360 E.S.R. FT-IR spectroscopy (Thermo Nicolet, U.S.A.) with KBr pellets. NMR spectra were obtained on a Bruker DRX-400 NMR, chemical shifts were reported with respect to acetone-d 6 Extraction and Isolation The roots (10 kg) of S. chamaejasme were air-dried, ground, and extracted with 95% EtOH at room temperature. The EtOH extract was evaporated in vacuo to yield a semisolid (1500 g), 1490 g of which was suspended in H 2 O (5000 ml) and partitioned successively with petroleum ether, CHCl 3 , EtOAc, n-BuOH to yield 120 g, 30 g, 430 g, and 125 g, respectively. Three hundred grams of the bioactive EtOAc extract was subjected to column chromatography on Si gel eluted with (1) Pyricularia oryzae Bioassay The assay was performed by the method of Kobayashi et al. 11) P. oryzae was grown on a slant culture medium consisting of yeast extract (0.2%), soluble starch (1%) and agar (2%) at 27°C. The conidia were collected after 12 to 14 d of inoculation by suspending in sterilized water. The suspension was filtered to separate conidia from mycelia. The filtrate was added to a 2% solution of yeast extract, which was adjusted to a final concentration of 0.02% with sterilized water. For quantitative estimation, an aliquot of the conidia suspension was taken on a microscope to count the number of conidia before adding yeast extract. The suspension was adjusted to 4ϫ10 4 conidia/ml by adding sterilized water. A 96-well micro-plate was used for the bioassay. Rhizoxin was used as the positive control. One column of the 96-well micro-plate was used for one test material with eight different concentrations. The assay plates were incubated at 27°C for 16 h and the shape of the mycelia that germinated from conidia was observed and compared with controls under an inverted microscope.
